Abstract Recent policy changes have improved the ability of gay, bisexual, and other men who have sex with men (MSM) to secure health insurance. We wanted to assess changes over time in self-reported health insurance status among MSM participating in CDC's National HIV Behavioral Surveillance (NHBS) in 2008, 2011, and 2014. We analyzed NHBS data from sexually active MSM interviewed at venues in 20 U.S. cities. To determine if interview year was associated with health insurance status, we used a Poisson model with robust standard errors. Among included MSM, the overall percentage of MSM with health insurance rose 16 % from 2008 (68 %) to 2014 (79 %) (p value for trend \ 0.001). The change in coverage over time was greatest in key demographic segments with lower health insurance coverage all three interview years, by age, education, and income. Corresponding with recent policy changes, health insurance improved among MSM participating in NHBS, with greater improvements in historically underinsured demographic segments. Despite these increases, improved coverage is still needed. Improved access to health insurance could lead to a reduction in health disparities among MSM over time.
Introduction
Historically, gay, bisexual, and other men who have sex with men (MSM) have experienced health disparities compared to men in heterosexual relationships [1] [2] [3] . Barriers to accessing healthcare, including lack of health insurance, can fuel disparities [2] , and persons without health insurance are at greater risk for poor health status [4] . Research shows that partnered MSM were less than half as likely as men in heterosexual marriages to obtain employer-sponsored dependent health insurance [5] . Improved access to healthcare may help eliminate health disparities among MSM [1] .
Two recent policy changes have improved the ability of MSM to secure health insurance. Marriage equality, as achieved by U.S. Supreme Court rulings in 2013 and 2015, allows partnered MSM access to employer-sponsored dependent health insurance [6] . The Affordable Care Act (ACA), signed into law in 2010, established plans for comprehensive health insurance reforms intended to provide more Americans with access to quality health insurance [7] . These reforms include steps to improve consumer protection and coverage affordability [7] . The ACA prohibits discrimination due to sexual orientation [6, 7] and against persons with pre-existing conditions, including HIV infection [7, 8] . It improves coverage affordability by providing options to purchase subsidized coverage via competitive health insurance exchanges and by expanding Medicaid eligibility.
CDC's National HIV Behavioral Surveillance (NHBS) is a recurring cross-sectional survey designed to help state and local health departments in 20 cities with high AIDS prevalence monitor HIV-associated behaviors among populations at increased risk for HIV infection, including MSM [9] . Our objective was to assess changes in self- 
Methods
Methods for NHBS have been described elsewhere [9] . Briefly, data were obtained via anonymous, in-person interviews with MSM recruited using venue-based, timespace sampling in 2008, 2011, and 2014. Activities for NHBS were approved by local institutional review boards for each participating city. Persons 18 years or older who were born male and identified as male, had not previously completed the current NHBS survey, resided in a participating city, were able to complete the survey in English or Spanish, and were capable of providing consent were eligible to participate. Because we were interested in exploring changes in coverage specifically among sexually active MSM (due to increased risk for HIV), we limited the analysis to men who reported at least one male sex partner in the 12 months before interview (1852/29,651 MSM excluded).
Self-reported health insurance status was the outcome for this analysis. In 2008, the question read, ''Do you currently have health insurance or coverage? This includes Medicaid or Medicare.'' The question was modified in 2011 and 2014 to read, ''Do you currently have health insurance or health care coverage?'' We combined American Indian, Alaska Native, Asian, Native Hawaiian, other Pacific Islander, and multiple-race participants due to small sample sizes.
We compared the percentages reporting health insurance in 2008, 2011, and 2014. To determine if health insurance status changed over time, we used a Poisson model with generalized estimating equations clustered on recruitment event to calculate adjusted prevalence ratios (aPRs), 95 % confidence intervals (CIs), and p-values [10] . Year was included in the model as an ordinal variable. Each aPR measures adjusted change in insurance coverage for each 3-year increase in interview year (i.e., 2008-2011 or 2011-2014). The model was adjusted for race/ethnicity, age group, education, income, city, and self-reported HIV status; we included individual interaction terms for each covariate by year to examine changes over time by subgroup. All analyses were performed in SAS 9.3 (SAS Institute, Inc., Cary, NC). In all three interview years, a higher percentage of older MSM reported health insurance coverage; the same was true for MSM with higher education and income. Unlike race/ethnicity, there were differences in the change in coverage over time according to age, education, and income category (p \ 0.001 for all three interactions). The change in coverage over time was more substantial for younger MSM (18-29 years: 62 to 64 to 74 %, aPR 1.08, CI: 1.07-1.10; 30-39 years: 66 to 70 to 78 %, aPR 1.08, CI: 1.06-1.10) compared to older age groups. By education, the change in coverage was greater for MSM with no more than a high school education (51 to 56 to 66 %, aPR 1.13, CI: 1.10-1.16). By income, the change in coverage was greatest for MSM reporting an annual income less than $20,000 (49 to 55 to 67 %, aPR 1.15, CI: 1.12-1.18).
Results

Among included MSM
Changes in health insurance did not differ significantly by HIV status (p = 0.6). Among self-reported HIV-negative MSM, coverage rose from 68 to 70 to 78 % (aPR 1.06, CI: 1.05-1.08); it rose from 76 to 79 to 85 % among self-reported HIV-positive MSM (aPR 1.07, CI: 1.05-1.09).
Discussion
Health insurance improved overall and among all subgroups from 2008 to 2014 among MSM participating in NHBS. An improvement in coverage was also documented for the general U.S. population from 2008 to 2014 [11] . The U.S. Census Bureau documented an increase in health insurance among the general population from 85 % in 2008 to 90 % in 2014 [11] .
Improvements in coverage among MSM participating in NHBS were greatest in key demographic segments with lower health insurance coverage all three interview years, by age, education, and income. Improvement in coverage could reflect progress due to recent policy changes, impacting populations that have been historically underinsured according to our data. As health insurance coverage continues to evolve among MSM, it will be important to also monitor progress in HIV prevention and treatment outcomes and to address continued barriers to coverage. This analysis is subject to several limitations. First, study findings may be generalizable only to MSM who attend venues in large urban areas. Recruiting participants at venues may result in selection bias, and these data are not weighted to account for such bias. This analysis excludes MSM without male sex partners in the 12 months before interview; nevertheless, when the analysis was run to include them, the results were unchanged. Because health insurance status was self-reported, social desirability bias may affect estimates. Finally, this study is cross-sectional and cannot be linked to any particular policy change, thus causality cannot be established.
Corresponding with recent policy changes, health insurance improved among MSM participating in NHBS, with greater improvements in historically underinsured demographic segments. While the finding of increased insurance coverage among MSM is encouraging, 21 % of MSM participating in NHBS in 2014 were uninsured; our analysis demonstrates that improved health insurance coverage among MSM is still needed. Improved access to health insurance could lead to a reduction in health disparities among MSM over time.
